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(57)Abstract: 

PURPOSE: To improve the reliability of capacity for stabilizing a high 
voltage for word wire driver. 

CONSTITUTION: In a semiconductor memory device containing a 
step-up circuit 400 constantly generating a high voltage and a word 
wire drive circuit (WDi) for transmitting a high voltage from the step- 
up circuit to a selection word wire 3, the capacitor for stabilizing the 
high voltage generated by the step-up circuit is made of a series 
body of a capacitive element utilizing FET having a gate insulation 
film thickness equivalent to an insulation gate type field effect 
transistor (FET) within the memory device. 
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[0 0 4 6] 7- KiSSK7^MWD i Kfc^rtty- K 

1 O^EV p p U^c;i/<0 7- KJMBWM-* 

y-Kl S^SfitU^Mt n-FETl 
1 ^-t^7r- v •7UtWz -t »? (n-FE Ttf> 

h t K U -f > t ^SfifS-frK «t *3 ) . y - K 1 5 O 

Sew^JHic:^^*- Ki oomE^ft^ (S^ffiVp 
p) rt*4t±.#-f*o £<o*g*, y-Kj 5<oEfiu^^ 

liVcc-VTN + VppV^K -ffc;b*>. Vpp + 
VTNtt±tfclK n-FET 1 1 K*tt*L *vMttHE 
!£V>m&%<. 7- Ktl3±lcma&*iS7- K48JEJ& 
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{H^x i 4>%&l"<;i'l*lS1&EV p pCDW^WZ* "C 

[0 0 4 7] ^<07- K«L3 JtlCfea* "7- KISJE 

KU:>K **y-fejn fioliR^^*/^^ 5**SEi£-c 
+»«r*^ttffii:«r 0. ^SRF7>^^ (n-F 
ET) 5CUtt*L&v»tetRff*Mfl*4< ^^*J^fi6 
i:««S*ifcSWiff h»2JtK:e»S*i.*o 
[0 0 4 8] c^ft-fev-xr >^-t>x»f¥*^*«iT 

10 £toft. JgiRSsh^>t*y*;V07'-*OHaLS fc«± 
[0 0 4 9] 1 oo^^'Jt^f^^Tt^t, P*29 

[0 0 5 0] - w-C, 7- K«L3W*«»flF. i-«r^*> 

20 [0 0 5 1 ] 7-m3 0JSli, »«BE«*BBHV 
Gfc£-**L*ft5efl:5&*3 3**>7- K«3 0»t81 

«EE«tl3ftoaifty- K2 70«ttV^JH±, 7-K 
«B*W*Ki3V*r7- K»3*c«flf3&»JE»*n5fc*. 

7 - K* 3 <D«F£sg;B 7 L+»* £ 

ttSLT45»ttf. K2 7©K^lt^^;n±^i^:^ 

OiS^JEV p p £*«-cS & 0 

30 [0 0 5 2] -T^^>^. 7- K«|30m(i^^;UV (W 
L) »±. 

V (WL) =C33-Vpp/(C33 + C7) 

S3 3^SttC 3 3 ^Jt-^r^ta-r^- fc^T^^tt 

7- KiaaicoattP^vrtSfiBJBEVpp u 

[0 0 5 3] Steffc§i3 3 Uli, «*«ftO 

h 9 > y ^ ^ ^*«Jffli- O S4t /<y ^ ^flj 

[0 0 5 4] 133 0 (A) i:MOS^t^y^O!I« 
ig^/^L. 03 0 (B) K*^«&»»*0»«-*U 
S3 0 (C) U*Sltt*fiBia»<:Si-o 

[0 0 5 5] 133 0 (A) U45t^T. MOS*V<v^ 

M^»«ai 0 2 aiS-ttfl 0 2 bt, 
so tskfgg) l o 4 H»»JRi 0 4±«i»«*it*->' 
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1 0 2 b ti§fiO-*cDS«JRaig6 (0 3 0 (A) 
SfcflMSU ^ig B a a ->U3>, iftli^VTr'y 

10 0 5 6] Y-h 1 0 3 t±iS®£ V p p £$*t * 

K2 7KgjR£*i&o FSSl 0 3 tftjj 10 

K2 7 tvm^nm&m&zirmt&mtTjisz-v 

ti. Z^Mb^y =*> (s i 02) 4^«»K*r«v»r 

5-^A*^>fttsa»#-c»«sn, >RM4MRiai 02 

a Js-fctfl 0 2 bfc*JKMK»»U SJHW^OB* 
tEttGNDSr^Wttfflttll 0 2 a&XZfl 0 2 

[0 0 5 7 J fMl 0 3 JS Jtf 1 0 8 

[0 0 5 8] 0 3 fc, *«DL* vMMtEE& 

S (Ni5f£S) 1 0 lOT&StSit&o wOK&ll 0 
^S^-^mS^^JS-^^o i-ftto*. IS3 0 
(A) ^tMOS^t^'>^i:is^r, SfO-*S 

*iiKe« loit 1 *^ >«&^rsffi*ir- h 103 

-C^^o SKB 1 0 1 tzti. ^ttttSttl 0 2 ^LT 
«*««GND* f 6niBI**t*o -*MO*»«fiGN 

3) *=«affiVp p**enin&*L^t, c h 2 7 *so 
e = v/ t =3. 3 * 1 . 5/100 

fcft *K 0 • 1 0 6 V/c m«t 9 fc-hfl^v* 

[0 0 6 41 L^Lftrt*^. 3T4i-$ y? • ? > ? & • 

3. 3v^t5^^^-rnx^ 

c c * 5 V (V p p = 5 X 1 . 5 = 7. 5 (V) ) tL 
riOOOCTIlftS^ 5 V^g&ff^agaEEV c c t 

■r&r-f * * - 7>^a • r^-fc* - cwt 
naHHaaei 2 St. UflsfciWEflEv c c a*7. sv 

(Vpp = 7. 5X1. 5=1 1. 25 (V) ) £ffiv* 

ri»fw»«Kttfrff ft o ft 0 

10 0 6 51 £fcKltttts*#*BiSl-U 1 0 0 0B*BO 
*>»fW*RBM« 1 5 0 0 «P WOttft#»ft«H»c*tiB-i- so 
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[0 0 5 9] MOS + ^r^y^lt * V f- y -/rtSIST 

Y^>y?s9} tm-<om$i*mLn3 mos 

^8-6 (133 0 (B) ££CnB3 0 (C) $Jffi) 0 
[0 0 6 0] 330 (A) K^1-£-?ftMOS*8i£<0& 

CfcfTS, 2ft. ^oafir^{HiSO^^®lS«rfiJfflL 

[0 0 6 1] 

S * a < "T £ ft *!> i5 J: IT -* * »; * ;v f i ft «fi; p ;u 
SEE U »7fflc3f^{i>^';4r;ni#3itniS5U^;Hffl 

[0 0 6 2] r-f ± ^ ^ • 7 >^A • T^-feX • > ^ 

^^fffiLt s for- MftMUKOHV^ftStt 
fciitf, IIDftaiEmS**3. 3V«»*, FET 

^o^-^^6^Ktil ooAaiiKKasixio 

[0 0 6 3] Z<DW;i?. Hftj|»IBic6nJBp«/t&«# 

= 5-106 [V/c m] 

ft^ttft^KBfCWS. 3VisJ:U f 5. OVOVcc 
£0 D R A M (O ^ CC i± ( i i ?H f i ft ^ o ft ri*. tJD^^^ 
ttffitt«l^ii^r*i. 3. 3 vm*w^>f -^-5 y ^ * 9 

ft O ft o 

[0 0 6 6] ^OJORH iS®E$jgOft^ 
t & i J: J 4 < ft o tv»4 o# 1 oo±5BB"C* 

-c&o-c*. 8W*W<4ntf, -e<ojgSii*:§<ft^ 
fta£>^£>£o 

[0067] ^^7^^^^ • v - r ^ -tx . ^ ^ 
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mt e - s * v»*#*»SMni $ •=> t t 

[0 0 6 9] £&£OJ:4&££fbSfi«>aa4»ttON 

[0 0 7 0J -en*9>£. w«73^^§e<)»i^lE»C7- K 
[0 0 7 1] CWSS^WflfewaMti. 7-KfilK»ffl«) 

[0 0 7 2] iO^^w^^lcflfeOBKHi. Sje^'f-f 
:/|*jg&-e£SE * 3ktk-t h !SfcE&£ BIK * « x. * 
{*£&aB&*B * Utt-T * - fc T* * . 

[0 0 7 3] 

Sift K £ 4 it •& F E T i m v » & <> <0 T * 4 0 
[0 0 7 4] ■*-**>*>, H^JSl Uft^f^ii, F*iSBffib 

k t % 2 eaavEa tois ica^iKsa s <i * mtk<r> 

[0 0 7 5] 2 U »*ait-i»«t* 

[0 0 7 6] m*a3lc^4§&W(i. M-fBViimE^R 

HK8KRI?*«t5FETifflv>4 0 
[0 0 7 7] fa*«4 CftftaQll*. nRft^BSE 
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[0 0 7 8] SS#«5 tcft«891li« 

ui*^- Kciiflsawtty- kcemid 3 

20 [o 0 7 9] 

[fiUB] M*9 1 K**WBi:H»t*Sf tt*?OBM 
ft**. J: •) a* «>#l:it»*K:epiiD**i 

[0 0 8 0] ffi:frfi2 t::4£&%91l::£b*TI*. ^-f'J-fc 

[0081] m*m3 iz&z&fvttza^xit, nm^s. 

mE**enftB Sii* @e&<0 FETt ra-S!ity n -t ^. -cs 

v^g^ffiojismE^ik^s t attft saa r o -t 

^ Sr iBUni- 4 £ t * < H?6-f 4 £ £ **T 6 4 . 
[0 0 8 2] fS*«4U«4^Ui3V^TI± x ^04^ 

* m ^ x a«aKo««EE4c«'f b«« ^a-r 

[0 0 8 3] m*&5K«»89JCDi'»7l*, ^cSffcffi 

o^attaT-^faftaancaic^iL^^i^^ 

50 [0 0 8 4] 
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ixifcff] wi**z<D&w<o-nmm-r 
^s<o5?ao«ss:«r^i-Ei-e*&o hik^t. 7- 

Xi, 7- Ki® K9*f/*WD i I1B2 7 U^i" t O £ 

- KttJBIHW-tftiiattHSGiSJ:^- WK7-f/< 
WD i (7- KttK?* ><IH»WD) 

ieibi-**:£«>7- K«sn¥a9 o o£ts>£-r&o 2 

Kl!l3fc, h»2 fc % ^-tn^li:* 1 *? 

H&o >*»J-t/uil*, 5 fc* 

[0 0 8 5] #ffi7-K««»«»*»^-r*fcie>0* 

»ft«»«flEVc c*C>««ffiVp p*«&1"&*:tftf> 

fi3 3 0lt CO#ffi«4 0 OOfflijy- K2 7 k»2 

St (mi uiju-ui 2 in) ostttffa 3 afc-to^ 

3 bt-&tr 0 #JES&4 0 Oti, 112 7 
Hfcn-FET^HUo + #S2S4 0 0 

[0 0 8 6] 3c£ffc&ft3 3 0 trjs^T. ^fif£3s?3 
3 ztoiZTS 3 bUHUKl3ft£mHEV 3 3 a&Jt^VS 

t> V33a = C33b - Vpp/ (C33a+C 3 3 30 
b) . V33b = C33a - Vpp/ (C 3 3 a + C 3 
3 b), -V^JLbtL&o ^:tC33aiiJ:U ? C 33b 
ttSfittSST-S 3 a&XV3 3 b <05&*«*as"*-o Lfc 
**-pT. SMC3 3 afc^tfCS 3 b**«U-mtf, 
«att*^3 3 aisiCFS 3 bJ-epJnSit*KE(i. a 
2 7 (c^i- 1 M<o#S-c»JS;-f -&ft3eftSSo»-&tJt 

-<Tl/2« (=Vpp/2) * + '<->**l* 

5eKft«E V p p «&£-t& - fc A*-CS *o 
[0 0 8 7] $5£ffc^S3 3 0OSS4Sti> 7- K*3 
<^?S±£ffl7co§gteJ: 9 &+»*»HtlwR££ti 

EVp pMBOU*/- K2 7 0***95 
?EmB?ffl) tt#«tL-C. »i L<ti^5£ftSS3 3 0 
O£ftfi<i#£&fi7<0 3 01SS&O;*:§ 

• >*'jfc*v*t\ *4St7 08M#fl«, 1 0 p so 
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Fm&-e$> *) . £5£*b^fi 3 3 0 cO^fi^C 3 3 0 li#> 
3 0 0 p F»:»SESfl4 0 

[0 0 8 8] 3 3 a^it^ 3 bliKHlKft 

«SeftS43 3 0<O$gfitC 3 3 0 «fc >? 
«>«fl:14^T-3 3 3*3*^3 3 b**HMi*>Sfi«C 3 

3 afciitfCS 3 b <-t&&Wt&t>&o Z<Ofz 
tb* $fit£X7-3 3 a is «ttK3 3 b £ Ltli, "CS-S/f 

[0 0 8 9] 0 2 12, Hl«w^i-*3eft*40*#flSr» 
tt*:*-rHr*-6 0 H2«-«i-3c3eft*fttt. n-FE 

3 3 a is J: tfMtt**- 3 3 b 12 p 

&«2 o ovmB\zmat t ztitzm=r-&mMi (7^-;vk 

Rfl:K) 2 2 okj: "j»«*H-&o 
[0 0 9 0] SfiftSH^ 3 a 12. pI*i*M2 0 
0O«BOW3e«*^***iifciiffl^j|*»««l2 0 2 
ai5J:t/202bfc. >F#B»ffi«2 02a£J:a r 202 
b<or4*>###*«2 0 0G>*H±K$*- h*&SJK2 0 

4 Sr^LTJBrttStl***- hm*2 0 3 t £fiBx.£o 

2 0 2 aJ3J:U f 2 0 2 b £<2««9llU/B 2 0 8 
J&*»«-<b*U MS2 0 3 Kli^fiPfcttiJg 2 3 1 a 

[0 0 9 1 ] §at±^3 3 b<2, Satt*^-3 3 a t 
PW8L nl^ft®«l2 1 2 a*52tf 2 1 2 bt, 
h*6«§il2 1 4^^L-C^^S«2 0 O^ffiJifl^* 

swy- i*mffi2 1 3 t*3-t>o ^*&®^«2 1 2 a 

1 2 bK»LTl2»BWUBJB2 I 8 3»*R«t<b*L 
&e ifc. hS«2 1 3 ^i*L"C«i*«WaiS 2 3 

[0 0 9 2] SlttS^- 33a <D^&%}ffi$l 2 0 2 a # 
J:y r 2 0 2 bli, 2 0 8*JJ:tf««Hfcffifl 2 

3 1 b^LT^S-Sift^S 3 b<0r- Mi2 1 3 C 
SSS^n-So »itt*^3 3 a or- hm«l2 0 3 IJ. 
fti%UB2 3 1 a^^USlEVp p^§lt>£>i: n 
izmmZft-** 816*^3 3 b«)7Nttffi4t2 1 2 a 
i3.t*/2 1 2 bttS&RffiJB 2 1 8 ^^LTSS&^ffiG 

[0 0 9 3] i2Cgt<t ; )C iffei^r - h 

h^^^tELXi>, ^mfrmiZX *) #$Sft^3 3 
a^J:^ 3 b**i-€ r itnenftlSlt-6a£E«±+»ev*lE 

[0094] B 3 12 . @2 U^-t «£ft«ft4>ttttfftjft 
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3 (a) KJ&^-OffftttSH^ 3 a hS®2 0 3 

^SSEV p p KSi&StU $tliS^3 3 aOTOft 
?BiS^i:fcUiB^^nTSft14^3 3 bO^- 

2 1 3KttlK»*U Mtt^3 3 b^Mttntt^t 
C^ffiKHlS 2 1 8 *^LT«i&ateK«iia£n&o 

dttWU 133 (b) t:^t$f3!iOTEVppi:«M 

[0 0 9 51 H2 K^i-»jSfc*5V*-tli. n-FET^ 

r, p-FET£fijjfl-t£- t {>-c&^ 0 
[00961 H 4 ft* 1211 »-*-r*5eibSfi«)fBOfl|« 
««r^H-C**. 9 4 (a) Ui3V>T\ ftSffcMI 

*«ffiVppt***ttkOBIUB[y!^««sn-4 
p-FET«rffl^r«SE**i-&»ftttKT-3 3 ciSi:^ 

3 3 d*^i> 0 »*tt*?3 3tt*TOFI*»«MW*«fll 

jev p pgrfs^fu y- v M&wMtt** 3 3d^ 

E**Bfc*$v*TI±, p-FETa6«5pjfflS*LTi3 0 (fz 

ib«»b k*3 it & p - f e t ssis t H-aaie-c 

S*tt**3 3 ci5<t^3 3 dtHit-r&Cfc^-CS 

[0 0 9 7] §4 (b) Ki3V*Tfi. *ffi{fc«fili, n 
-FET*fflv*T«J*S*L&*att**3 3 afc. p- 
FET*fflv*T»J*3*L**«teSHP3 3 d £-&tr 0 * 
Steffi 3 3 a?>**- MfiAVIEVppCSSS 
*«^iML4S«i«* f SStt*^3 3 d^*tt»i**c 

[0 0 9 81 B 4 (c) U7jvr3u£{fc§fil±, p-FE 
Tftfflv^-CWaSfL-SSftlSSR^ 3 3 c n-FET 
*JBv»T*lft 3 3 b^r^tfo §fitt^ 

?3 3 co7H«rmmEVp pk»«s*u *<o 

¥- m«A ff SJIttSH=- 3 3 bcor- 

*o 3 3 bO^MMIRtt^Sttftffi^tttt^ 

[0 0 9 9] £<OEU (a) . (b) . fcitf (c) \z 
*-rS5EftSS^tfffilU»<iH3 (b) USrrfcofcE) 

T-3 3 a -3 3 d Kfipftl $ - 

£o¥«<Ma«»«^cMosi§iBa#fc 

[0 l 0 01 WEScfiiti^Mtt^i:* v» & f E 
Tti. Mtf>rt<, ¥#*Ett8BKfQjfl£*i*FE 



18 

*l£o 1-ftfc>*>. SSS3 3 3*5*^3 3 b (3 3 ci3 
^33d) fc#»*E««Brt^FETilim-B« 

|010i]^B5 U^t-t * 9 - '^2 0 0 

co^«I tfflttl I KlFET«r«JBi-&»*«r*i.* 0 

«J*I Itt. fft*>HB»#fci5*t*FET 

tt -P it \Z & v > T n - F E T i fl$ j£ 1" * 4& ^ * # x_ * e 
I0 102] Jf, B6 (aj^lftb) i:«tJ:^ 
fc* pS*S*S«5 0 0SI±i;, BHjMtftR ('< 
•y KBMfcBl) 5 0 2 ^TCVD (<t*ft 

5*tt0J£fiifc) Kj:fl->y3>a<fcBt5 (MfcflWtu 2 
■ 06 (a) l*H5K**t 

ifgitl ^i>*t^>FET^)S^n-t^^^L. HI 6 
(b) ttB 5 I I UJm&FETJBft^n-t 

x£^1"o J£lT«>Sl9§Ki5V*T<>. #0lcisv>T (a) 
20 (4$5fe< t^fiO tb O^gtt^T-cO®^ y a -fe * S 
L> (b) -t\ flfcW[SB«5frroFETJB)8rn-fe**:3* 
-To 

[0103107 (a)i5J:O r {b) K^T* 9 IC. W 

[0 10 4] ® 8 {ZTT.-tX^ MMOSFET<OL 

£<£5 0 0SlB±*ifcfcxldr^n>^c,ft& pffil^tt* 

5 0 8**at4. ^it 1 , S^MOSFETIi, Ki» 
t 7 < - KBMbK k <h T« * * £ M 

OS»i6^jEH'f-6**FET*:*"ro C^MOS 
F E T ^#a4KS i: ft * SMEt ft L & ^ffi«BE 

40 [0 10 5] ->fcw-C\ IH9 lC7Fi-<t ^ CVvX h/^^- 
> 5 0 6 ^JU-«s v»J3>MK5 0 4 ^7^^ 

J^oziS^v y n >k (7 -i - /u KfltfkK) 5io^ 
g$^4 6 i(OJ:^7^^K«fl:Si:LOCOS 
(5/»Jr7>o«BrBfi«) ffitl*^ 7>f^;v 
KH<fcJR5 10l±. S/U^vaikHS 0 4Ti-fc«iE 
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[0 10 6] BJ OKliJWT, ^S^^/:y'Jn>S 
itSSLS 0 4-&£tf^y KBMfcRS 0 2 liX7f>^Ri 

[01071011 fc*v*T, ssxsyiaiL^s^ 
KJ*L»»fb«:tTftv^ f»fl« 5 1 2 

£j£g£-££o -jKC HBtftgSS 1 2(i, M 

OSFETOLiv^Etifcfet&iSMtftSfc 

[0 10 8] El 1 2 iz&\,*X. MO S FETcDLdvMl 
[0 1 0 9] Bl 3 Ki5V»T\ nSt#»flyy =» >itz 

fc£idrcvDtttfflv*r^ffi^jfta-j-& 0 sv^r, i/y 
^x^f^ru MS5 1 4 &^js£-r&. 

t\ bW&cO&ftt LT^Sv'J =r>Jg 5 1 4 K 

K * *>SSi»jft >"J * -f K« 4 $ ti"C & J: v* 0 

[0 1 10] Bl 4 Kj3i/*t\ u*>** h/^->514 
*R*L*:fft* F^SSS 1 4 £"7^ KSMfcK 

CJ ^ifclittSWJO t-ft>aAU m^x&Mm 
J: *K MOSFETW«*flHS^J5j*Sii* 0 

[o i i i] 7^-^KSMkR5 i o±kmj$l 

ztitztfv ^>m\t. te*>E«wc*>iK c<or- 

FS@©5 1 4 fcH— rn-fe^-C^jaSfL^EfflUBt* 
i" 0 £<OJ: -7 frEi&l®*: LTfi, tzt * y -b;uy 

[0 1 1 2] 0 1 5l:i3^t, P SGJK {>}>1f?* 

R) 5 i 8 ifctiiarc vDtt*a *w»u JBnKtt 

5 1 8 0'J vn-toafrHfifL, -OPSGJK^MO^F 

[o 1 1 3] bi 6K*^t\ c^aramiSK (P SG 

K) 5 1 8i:#LU^ h^-vtvx^i: LTSR 

5 1 6mmz&th$itz> (^>** 0 

-->A-c*&fi:*t(t***fcfciltfPVD (%3«J^ffl 
/afcSS;) ifcliCVDS*ffli»tiSBL. B^tus?^ 
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3l«EgUS 5 2 0 afcjrtf 5 2 0 btMSt+Zo 
^SEiKJg 5 2 0 ai5J:y f 5 2 0 btV-XKI/^ >^ 
IS 5 1 6t»a»^t-$ V*n*t*tz 

&iz&\,*x. mi e (a) ^3S-r*att**«ja«*u 

£v>?f±FETOttSEf|UV5 2 0 bMtR£X?£*v 

[0 114] -T£fc*>, Bl yC/TtJ:^:, 

io ffiE&g5 2 0 bli$fitt»^3 3 b<OY- hS«5 1 
4bKSH8S*i* htSS5 1 4 bfc*H-*=i 

V*? h?U*01 6 lcj^XgK*5v*TV-*i3J:tf K 

*LX^a c ) Sfc. S«Hff3 3 b^mSE&Jg 5 2 

Hi 0 * fc. #fi14^3 3 a^?r- h««J»5 1 4 
ai±**ffiVpp«r*»t*J:5KEI&S*i*o dOE& 
X«K«fc9* 016 (b) fc5^tfl&O0tt«#fci3lt& 
F E T £ H-*a*«i.***tt*T-*W&iIjSDO«il 
20 /nt^^^f^i^^Mt^Ct^^o 
[0115101 8KiJV*t\ ft_tJgom®E#US5 2 
Oa, 520b. *5«fc 5 2 0 c l±, fcfcxitf* Tfr< 
~VAXm&2tiZ>o C:o««E«BO«ft45j:Uf|fft 
*Hfjti-*/:AJc. Bl 8i:*ti:^:, PSGKiJt 

5 2 2 £^J§fcU gJ/TL^^U^hA'^-y^v^^ 
£li$J|Etttt£U*m*«<OEfiUB (CKO*^ ftfll 

[0 1161 l^OftffiCJ: »K *fifb***-?-tfBlO 
fo]»afl t U^^^FET^*|5j'-SS^a^rX-C^i- 

[0 117] *i3. ±aC^H*0ll^*^-Cli. 
«SSf^<^ n-FE T *«v*TS*i**^ tSfll Lt^ 
-On-FETtiJix&<?>#iaUiSV^fJt. -jROIeJ 
ISrtffiO n - F E T *fflv^ J: ^ t:5^H^o ^O^m 
40 BEft^kMMttX^tUTtt, Bl 9 (A) U^-TJ: 
>-=e»J -b;H (OS^ h y V*J*9 5 i: «i§=Sr 

[01181019 (A) tc^v^r> >*»;-b;n OS 

n&V--X««i:a*^tt»fB«5 5 1 c fc. KU"<> 

1 c 43 J: 1/5 5 1 d<OH<o*W*«tt5 5 OMity 
- FW5 5 7 £;frLf B#$*x£r~ hSI@5 5 
4ci. ^*6^©«5 5 1 d \zM&2ti. ^^V-fe;u^r 
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W5 5 5liS3^ B V> 1 )3>@T' 
®l£S*t£o v-*««fc*&*IM»«i45 5 1 ci:)t 

~ - 7 a <o<&ffii&@ * ffl ^ r ®« £ ti h o 

[0 1191 2c£*t§fi:3 3 Oil. ¥&#&«5 5 0i 
K»Jffi3n&**EW««5 SlaiJitfSSlbt, ^ 
c0^ateS«5 5 1 h®H5 5 4 ai3 

Jiaqfr&IMIi&S 5 1 h±.\zM$L2ixhY- hSS5 5 

4 b^^-tro 5 1 aisitf 5 5 1 b 

i^y- Mg@ 5 54a*S<ttf554 b(*S!Kh^> 
v?** 5 O-r- h^lffi5 5 4 c t\5\— ^n-fe;*-C5gj££ 
A£<, *3e-fk»43 3 OKfc^T. >P«»ffi«5 5 1 b 
(iSC£KJf5 5 6 b*^LT«»«fl:fc£it;& J:? K 
SMBSiU SffiB£8l@ 5 5 6 a li, h^ffiS 5 4b 
ft*o h »* 5 5 4 a tt. V ppS- 

"5 U«JR**l-&o IfiEIf 5 5 6 

b&Xl/S 5 6 a(i\ S^IftS® 5 5 6 c fcl^— ^n-t 
A-cB&ZtiZo %&***)±)i»M&t LX. mi 9 
(A) K^+J:}*** h**/<v*««"Ctt4 

[0120] 019 (B) i:CMOSyn-t^-CMl 
fc*£ftS*o»j**^i-o SI 9 (B) kZ&^X. 2c 
3e<t^fi3 3 Ofi. SflttSf3 3 a ££^3 3 d 
tr 0 #It«?3 3 a li. nlWiSS 7 0Offi$ 

5 8 0©£ffiU®j8S*L* nM>P#6W««5 8 2 t, T> 
*E%?fH«5 8 2co^o^ i;v»*»E±Jcr- h*&l*& 
5 8 4 *^LTJBj£$ft&r- h^®5 8 6 

[0 12l]$itt^3 3dU, n 5 7 
0O$ffit:«$ti*pl^»S«5 7 2 
*6^^«5 7 2 0H*)**SaB±fcr- h|BfMH5 7 4 
*^LT»JSS*t&*'- hm®5 7 6 *-&tr« 
#5 7 2li7*Mb«J*5 8 2 t&&&tlZ>o Y~ h^ffi 

5 8 6 i;mmEv p p J: o uwks/u r- b 

115 7 6(1. ft»«ffiG N D ****** 7 Sit 
&o ***** 3 3 attn-FET*WHLT»JKS 
*t. Sfitt*? 3 3 dttp-FET*fUfflLT«ScSit 

10 1 2 2] M 2 0*1. £O»W<0teOH»W 

*>*y 6 3 0*fe8SLBf^ 

c )^«tsn. ?g$mGE56£®g&H VG U-K28) ^ 
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aSflE«*ia»HVG*±. #£§64 0 0 
t . *56ftSa 3 3 0 $*^tr 0 - <DM&\i® 1 I'^i - t> 

[0 12 3] 7- K« K9 4 ^WD i li#7- K«3 
(WLi) UtflBL'CKIt&iU i/:Xfn-^ADX 
i 4 7- KttK^-f /<WD i \ZH&LX&VbttZ> 0 
[0 12 4J 7- KittK^-f/^WD i S~ K 9 ^ 

n-FET614^ p p^Sft^V- Kl 0 

io ty-K6l3a fcOim:R»tt»n&p-FET6 1 1 
at y-Kl 0fc>-K6 1 3 bfcOMKKttfefL* 
P-FET61 lbk, y-K6l3 a<&«ttfcl£#L 
t, V - K 6 1 3 b Sr^S&^&S-T * n — F E T 6 
1 2^-^tro p-FET6 1 1 3*3*^6 1 1 b&*<n 

[0125] * * »; *;w i axtt h 7 > V * * 5 h > -=e 
'J**/<v* 6 i:«r**. 7- Ki»3 JtOfi-»*ttKJ£ 

i<fcf-y h«SL2 (BLi) U*a*#t&o 
20 [01261020 K*rr*8*£i±, 121 H^i"7- K» 

60 7 - K> K7>f ^WD i l:iigf»i:B«EV p p 

a:H^^^o 7- KKK^-f'tWD i ICJ3V>T«±, p - 
FET6 1 1 bco^->f X (4fcl±y- h«) t n-FE 
T6 1 2 J: 0 4** MT^-K* 

30 (0 12 7] n-FET6 1 4 li-f^^- M:/- K8 
*r^L-Crt«ftft*jB«EV c c «:S»t&o n-FET 

61 4H, y - K9 nffi«jEv p p**enira**t&o«ri» 
7^<wd i <om'?z j t<omvp& : &mx$>z>m2 1 ^# 

[0 12 8] XT*-rADXiiiM1R&gik&K>tz£ 
*^*<om^*« "H" *»c> "L w 'V£Tri t >£>o ^5Jt 0 

ir^^Tti. tfcfifaRibftiijtiTS^i-c^^i - . 7- 

K9 0^{4(±rtgi5fiftf^iS , ®JEV c c "H" U 

*«EVpp*%*ttH*£eiii-rv^o /-K6 13 
alin-FET614^^U "H" O^^x. 

n-FET6 1 2lit>^@Ti^ 
1 3 b^fi^SMfiU^J^tft^f^o -tiiil4> 
SUP-FET611 a^tvSBtiO, K6 
1 3 a<omSU±#Ljt&A, p-FET6 1 1 
U5j"7ttSRt«:*o L^ot, ftf*fcjK/- K6 1 3 
aOlStttl^EV p p U^OUt^^o 
[0 12 9] $$mt lKi5V*t\ 1Ta«ttf*#«ffS 
so ix, K90«fitA« - L" IzHLT&Zk* /-K6 1 
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3 aCOSffi^n-FET 6 1 4 is J: If J — K9^Lt 
(Xf^/ADX i **Lt) S&BftU 
^^^fiTt^o Ui:J:i)> n-FET612^ 
7l£EU p-FET6 1 1 b&*>Vtmt%*) , 
-FET6 1 1 a^>ttS^^^o Cftil4 »K y- 
K6 1 3 blip-FET£^LTASBEV p p L^^/W: 
*T±#U 9- Ki»3_htcSSffiV p p 
KWBttft-?* x i a*fg^£ft*o Z<om2 0i:^t1B 

7-K«3©«tt (7-K«B»«*#x i> **3£ 

[0 13 0] B$M t 2 Kis^ry^viM* jv^t*- 

Xf^-^ADXi OStti f l*38»ttS«aEV 

c c i"<)v<r> "H" i/^;n:±#t5o £ftt::4 
K6 1 3 a^ffi^JMia-FET6 1 4^1TV 
c c -VTN©U^»:S *C3£m£ft&o > - K6 I 3 
a O^ft 1"<*^*V c c-VTN KM*-*"* <h , n - F 
ET6 1 2A f *^^Sgt^0. y- K6 1 3 b 
ffil^t^fife^ft, p-FET6 1 1 a^*>«Jffii: 

y ~ K6 1 3 a V p p 

-e±#i"^ 0 -^atlJ: P-FET6 1 lb^t: 
*7U y- K6 1 3 b^)iet/^(in-FET6 1 

[0 13 11 -<9S2 0 lZ^-?£ 9^7 - KHLfglftXO 
Sft-C^ortiSmSVp p **£*frr*fc*><OSc5effc 
Sfi3 3 014, ltyy*«Sn/jS*tt*T-3 3 ais4tf 
3 3 b£tBx.T*sO. ScJgKS&mEEV p p - 

[0 13 2] rt»»^«ai*BEV c cKo^TR 

W*» n»«»«ffiV d3ft»rt»ttfl?«iB«ffiV c c £ 

LT^OtSWJB^ftTk 4^ Vd=Vc 
c) o itti.il. «WS'<-V*;U3>fcf^*o4 -? 

<i-&fc*-c**o £ofs«**<s« 

(otztbiz, y 9 * ^ - r^-tx • y 

10 1 3 3 J ftSttSBffftt&ttfiEft:* 

ft. r-f y ^ • 7 - y ^-fe* • y VcortSB 

SBiJ 4 Si3|p]&<0 F E T MtiHc < £ <> b JUMKK 



24 

-Y»4ifcliJBfflIBtt«OFETi:rai:»ii (H-r- h 
*&(§&KJ?) OFET*WHT*o 
[0134] -3fK*3V»-t\ ^SB&igEffV d £*>-^ 

V c c ^5&^i"^^-f -#-5 y 9 • 9 V^A • T^-b;* • 
y*M (V d >V c c) o ">*-r ASigS£«r* 

Jg-f4^>f ^D^D^;t^7 h^^COg&J^L S I (7> 

£o -*>«-g\ ni-Z v 7>jT2* * Tir** * y 
'J<0>ggii£ (FETOr-HMM*©«jB1t) fcffft 

[0135] ^ ^ * ? ^ - ^ > ^ a • y ^ -tr* - y * 

20 ( l ) m$l®&&£lf* ^VWM ®M# 

^rtaHESftfcMBEtaiinrt'a, #4^ (2) 

»co*ft8Hff8*ifctaWJItfl«lDt4«2o(:* 

[0136] k 1 £0«ffi:tc *v>t 14 % r + 9 ^ 
>n-r^w« y-=eurt^<oa5^^jE^e< 

£ft£o Cftti. ^t^7^-5>^A. r^-t^ • 

B#«»-cifc^$ft, «ffi«E»tt«4jaiaiattiiir*s < a 
*y^«r^-^^v»4 ^ mja®to<oM$?'( * 

tt*iLT7^-fe^lHli»Bt-6it^*-6o 
[0137] CO® 1 Ofl|jS*cl5v»"C J322@]|&S&i> 

iaiaBi3J:try u^sisof et«- m& 

[oi3 8] m2^mmt. wor^ <s^mjEtojs 
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[0 l 3 9] 0 2 2 14. rt^ElsIB£filx.** r 'f 

ttC^1-|a-C£><2>o gl 2 2 K45V*"C. ^ ^ 3 y * * 9 
>?J* ■ T . ^^E'J 7 0 0 14. -feju^fTis 

o 2 ttttaswsjEv d 

aHWJEVc c«C»ffi-r&*ffiH»7 0 4 fc. KEBIB7 

o 4^<borta«a«ffiv c c «r»f¥*aa«Efc lt> 

J-bJV7l/^ 7 0-2 ftffil6"r*T U-f ffi«l@IB7 0 6 

^jaamB 7 o 8 *mmks«ev d 
tLtiiftu ®iZ2isie&7 o 8<oaf^^$ij{«i-^^ia^] 

@Ih]K7] ot, tt««««EV d*SM*«fflmEfc L 
"C. ^gnatd-^^Ate^Jtfi 1 ^^ Atb*l3lK7 1 2 
**tr 0 AtB^tSK7 1 2 (ii fcHiH«l»ISB7 1 0 O 

[0 14 0] 7i"f«l&BB7 0 6 i LTIi, "7- K« 

*>:i<£>y U YIESbtiB 7 06J±^ j ev-b^TU'f702 

[0141] Sffl®B7 0 811, 7Kl/Xf3-y (X 
45-fcCnr) *-frfro ffliaiW«gIB7 1 0 14. 
B 7 0 8 iWt^> £ fc & tcAtti^EB 7 1 2 coSbf^^r 

^■/RAS. /C A SJ3 4:tf/WE4ClB4SLT*rtfflS*J 
»«**«*i-*lII»"C*>&o -<0®524ilJffl](p]B7 1 0 
14**:. TU-f«I6BIB7 0 60»ft^-f 5 y^tSIJg 

[0 14 2] Am*IsIB7 1 2 14, * K&Jim%t<o 
7Kl/^^77tt*tfo ^S^S&t^i-t 

Tfe^o r^t>*>Attia[nlB7 1 2li^7 7 7iBt« 
fro ^iS@B7 0 8(4. Lfc^ti«)Alfi*iB (/< 
-;7 7BR) 7 1 20ai}*«ltTrt«8«af f -^*r« 

y U y >yHBi if (> 4 v><> 

[0 14 3] M2 2 \Znt-t$t&\zis\t*XlU 7 U-f ffi» 
Ie]B7064i4U r ^>J-b;i/7l"f70 2^Sffil?^ 
FET<Dmmtm< P$E[s]B7 0 4, S52®B7 

0 8. AtB*cuB7 1 2&xo : mm®m®&7 1 OOF 

[0 14 4] FETtSfliU«fflt4tt*. 
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K«Eft»«OTEV p p *56jfefti-*fc*o*a»:* 
^ix^gteSH^ LTI4 % >*'J-fcJV7W 7 0 2 45 
£ CTT U -Y S?S» SB 7 0 6 ic^-S ft* F E T H—SW 

E4#i4(4#liESft*o CftK4»K *fi*H««)Mtt 

[0 14 5] rt«»EB»tH^^ + < y * • 9> 

y A - T^-feJ^ - >*'Hc43V*Ttt, ±*£<7>S5j£ (1) 
(.2) v^fttf>&£-Ui3V*T<>. I*I8BI§E@B45 

*t&<> WflSfcO-f 7x-^tk5fc*»8M«E 
Vd^ttft1-&fc«&;C**o L^Lfc**^ :<OJ: H 
rtffiP$J±E)Bi3 J:crAm^HB"e*oT<>, W-F 

ho fetw^ x<og®<ti4r- hwunntss 

20 fcLTfffrfcitfco hteJfKJ&IiW&^&tr- 
[0 14 6] L*L«r*»5>, ABJBBO**, i+g(5® 

[ 0 1 4 7 J 19 2 3 Aa4»@BO«ja<0— ws-at-f-H 
30 -c**K HI 2 3 (A) (4«#A3!JIB» (AS^-^t) 
<7)«^Sr^L. 023 (B) (4©^ai^|nlB 
77) <?>«®i^^-ro 132 3 (A) (B) 
7rfp]Bt4. 7FU^y7 7, f-HJAy7 7* 

[0 1 4 8] 132 3 (A) {ZiJV^X. ftX*HB7 5 
0 14. 2Roffifttt£3*i*:4 >^<-^BB7 6 0*J: 
tF7 7 0 t-S-tfo 4 >/^^B]B7 6 014. *«KBE 

10 p-F ET 7 6 2^4tfn-F ET 7 6 4 £^*> 0 p- 
FET762i340 f n-FET76 4^- hJ4rtSB^. 

(y-KiB^-) 7 8 0 U«JftS*t*» -f>/<-^BIB 
7 7 0»4. *i»«EV c c kfti«fl:i«)Hi:«1t»i: 
«rc^it^p-FET 7 72J3J:tfn-FET7745r 
^tfo p-F ET 7 7 2i5<tO f n-F ET 7 7 4 or- 
h^S)&0>f ^/<-^BB7 6 O^m^Ti^x^^^o 

z<d<< >/^-^®B7 7 owmjj*«rtKiaB^.**.^ 

[0149] -f ^ 0B 7 7 0 OffiffiSat-C^)* F 

50 ET 7 7 2 4$ XT/7 7 4 <OY- M&ftHRQ£(4^^SaB 
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60Ki3v^t\ £OF ET 7 6 2 h XI/ 7 6 4 <OY— Y 

£iHRKV*ttaittEE vcci:£i:TS<t^iti^ 

d*v>o -j&K, i*S&3SHP7 8 0 £4 V/<-*[l]B7 6 
OcoA^Stora^li»«^mffi^^ ? Z>tz#><D 

*iTv>* 0 -<Oi ^iSS^*- Kl±nffiffi^7 8 0 
^migmEftifSV- Kt^ra^J: W^JS^P 7 8 0£« 

£\ c:oii.eeis?*7 8 otwijv^r&^^i:. 

K^&lt^ftT^TtFET 7 6 2^<t 
Cf7 6 4 H^:5^&^^EnJD$fL>6 0 
WfrbFET 7 6 2£J:O f 7 6 4 F 
ET 7 6 2i3ii;7 6 4 (7)^- V < i~ 

*#3?#*>*o L*rrt*ot\ HJ2 3 (A) Ki3V,* 
T> 4 7 6 O^ffffiS^FET 7 6 2 is 

XX? 7 6 4<iDr- hffiiSK^KJ?*iit©:WJf <. 

JEV c c UJ&tT»< £ft£o 
[0 15 0] ^<r>^%<nm^i>^ B23 (B) 

"C, 02 3 (B) KB^X^ fl-^fiUAEIB (ffilfc/*';' 7 
r) 8 0 0tf. «?lJ»fi >A-^0K8 2 0 £ 
.£1^8 1 0 £^*>o W<-*Jsltt8 2 01*. CMOS 
P-FET8 2 2&«fcCf n-FET 8 2 4 
**tr 0 4 W<-*E]B8 1 0(i, CMOSffiffi 
«r«x, p-FET 8 1 2&XTfn-FET 8 1 4 
tfo 4 >^^@B8 2 0(±rtffi[s]B^^X.£>*'L* J fI 
^•*KCL«lffli-So ^Hl&8 1 0 ti. ^ctM 

w<-*£IB8 2 0^e><Offi;£r£$ ?>U*BtBL36*oB£te 

Ltnaaf8 3 o-ai^-r^o nsasHF-s 3 oc#^ 

t\ »WjR(Dttm#±Cfc»'&\ S32 3 (A) \Ztf1t 4 

T8 1 2fcJ:0 f /4 fcl*8 1 4 \Z&^X§&±-f Z> Q Z<0 
/;*FET8 1 2fcJ:tf8 1 4 «>y- Hft»Ka>RI*tt 
FET822£<J:D f 82 4 <7>r- hJBttRaKJ?,): 0 (> 

[0 15 11 W»0*J6«Ki$^-0±. ?~ K«ffi»^ 

*0»^FET MMH«T*&*#att*rSt 

t0**t&BB«8OFET* f *J«*ii-& (Sfc^Wrtffi&EE 
fritzlt* RBrt«^ttftOFETa**JfflS* 

r was* /ji7- K«K^>ma»«^>^ ^ey-t^T 
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[0 15 2] L*L4#fe. S2 3 (A) *$«fctT (B) 

[0 15 3] @2 4 tt£0«WOfl^O*Jfcfl|-C*&* 

•)7t) 7 5 Oi? i^M^Hi^IlB (B^7 7 7) 8 
10 0 0<0«&ri**£*L&o f*?XiifS7 5 oisJnrm9 
0 0<^M(^2 3 U*+<>^>fcH*T4> 
&o {E^A*!EB7 5 0tCj3V*T, >fW*-^@B7 6 
0<Ot8fS;S35<7>FET 7 6 2*^1^7 6 4^- h *6S 
R^Rffli* -f V/<-*Ia]B7 7 OOflSfifcfl^OFET 
7 7 2&XXT7 7 4<D*tl± >) t£< ?n^ 0 
[0 15 41 itz. m-§-m*UK8 0 OUfcv^T, >f V 
/<-^@H8 1 0OMISOFET8 1 2-fcJ;^8 1 
4 c^y- MftSffORJ^tt'f >/«-*HB8 2 0<Oi« 
SfB^OFET 8 2 2i3<fctf8 2 2W- hiffelfRoRI? 
20 £l?<>I?<£;ft* D FET772. 774. 822. i3 
XZfS 2 h*gSR<7>RJ?li, rtSBI»ff**tfc« 

J: »9 tfl?^ 0 FET 7 6 2, 764. 8 1 2 , ^^^8 

[0 15 5] iSSff^*®BHVGiCi5V>T«i. ^SSC 
4 0 Oi:. $^tSS8 3 3£^fro ^-ff^4 0 0 Offi 
AliBl i:*tt^fc^-Cftio aagffcS*8 3 3»i 

1 *o*att*^ fr-a-tt. ^o^cSfbsa 833 

30 A^EUB7 5 0COn-FET7 6 4 & X. Xf / * tz&m^ 
H4^tHB8 0 0<7>n-FET8 1 4 tR— (H— ^ 
- hfejtJKJ?) «r«£^ 0 -(O*^. ftjeft«ft8 3 3 
t n-FET 7 6 4 *J.fcUVJ fc<*8 1 4 ti. jfeOSS 
rn-t^-e^Lfc«*ti5^T. H 1 7 ^-TfflSj^A** 
ftje-fWattW^S 3 3lil««>FET«:fflv^ 
T^Jfi^fL^o n-FET 7 6 4J3«fctf8 1 

imm-tZZtlZt*) n-F£T7 6 4fcJ:0 f 814il 

[0 15 6] JfciOS5Elt8f 8 3 3 t LT*i- P~ 
FET 7 6 2i5j:CK/J/c«8 1 2 *m^xmf&~tZ> - 
^75<T*§*o iOidft HH^)FETS:ffl^-c*3efl:S 

[0 15 7] m*£Xl3®Kb UT«i. r'-^AXr 

so HB, 7 K !/ 7 7 r <0 v^fti-C* o T t J: < , S/c 
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*:litt#*rfT& d 0K8W5-OF E T &mm LX&feim 

[0 15 8] s&u, ±»®*i *J:tr»2©iiiwiK: 

J3 V^-C 14, j~ 9 • J > y J* • 7#t^ • > •=& y 

[0 15 9] S&C, 1t%OBttMC*b>-Ct2. 
E«BBKJ3tt£7- K»B»ffl««E*:*aft-r*fc 

[0 1 6 0] 

BWrMS^MK****.. *jfel=7- KBBttJBttB 
£E £ £ *»T * *»*tt©*v»+*#B««FB 

*»ttB*fcajnf^*«#* r B*is*i, *£K]i5«ffi 

&«fttteAbM££fl:*B*Bil 
fc+SMMEBBB* 1 * <b *L •& „ 
[0 16 1] B*#2i::ttftB9lCj:*Llf, ftfe"ft«* 
tfJ'&fi'ttjR^i: LT, >-=e';-fe>ui ^t4>*'J-t jut u 
-fffiSlia5OFETi:|Bl-<0r- h*6*gKMI¥«r*i"f * F 

Xtt¥Kfift&BMttOft"fflre&SfcJB*S:m& 
*i. **uc£ Q«Kttaftv*Jt$ttBBttBM»«c:J: 

[0 16 2] B*83tlft&%9]eJ:*t.l;r, S3e-ft^fi 
OStttf^tLT, rtBBEBEtfEPAiStLSBtttt 

*IJB L -C v 4 fc* . r- h i»+»W«l ? ftfc 

**-*»*»A»»»«v»BBtt©B«EMcjefl:SSa , B 

[0 16 3] B*9I4 i=ff&%aKlj»vira. fl-g&Jis?- 
KB»«tt&ft£(g]BB4>«>FETfc &!--«>*''- h*£S 
&BS^**fi-* F E Tfcfljfll LTScJ&ftigSfr^JS Lfc 
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s i t *«-c & , skb«><s w^kbbe«%^«b(b 

[0 16 4] K#*5K|fcai&3lit=i5v»Tl±» H-JIffl^ 
SttlgiF-O^ * - 5> # > k?dli3Xtfm2<r>fr^ 

LfcfcA* B*0$£fl£JB«1££?-l::£Hll)3*L*tt* 
w B^R*B&£**fl*BBH»B4 t ftfe*L*, 

[Bl] £OBn«>— BBM-r^^^BfCBBBBoK 

[0 2] 01 uj^i-ftsf ts#«>*fM!i»jat*ij*'*n-r 

&<£>„ 

[0 3] H2£^*8S1£S?-«>S&fll&is.£P*-«>B 
AflMMSHBtS+HI-C**. 

[El 4 ] Bl 1 Ic^-f^^ffc^ewteWffilStfB £?F-ri2]-e 

20 lias] bi Kjs-rsfittflf^waa^jsfetKw-t&fc 

[19 8] HI 7 t^/a^r^ t:fi< S 3 (?>SSS/n 
[0 11] IS 1 0i^i-»fi^n-t^^a<»6^)»a 

y d -t x £ ^ bi -c <& * o 

[HI 2] Bl Hw^i-S^^n-e^tcSE<3S7^»^ 
y a -fe * * ^i" B-C * o 

[SI 3] SI 1 2t:St.Iffl^o«K*<»80M 

n -b * * ^ i" B "C <fc * o 

[Si 4] ®1 3K^S!aro**«ciR< &9 <a«:g 
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